Intracellular depolymerase activity in isolated inclusion bodies containing polyhydroxyalkanoates with long alkyl and functional substituents in the side chain.
The in vitro degradation of isolated Pseudomonas oleovorans inclusion bodies containing either poly-3-hydroxynonanoate (PHN), or poly(-3-hydroxy-5-phenylvalerate) (PHPV), or a mixture of these two polymers was investigated. When incubated at 30 degrees C and pH 9, inclusion bodies containing either polyhydroxyoctanoate (PHO), PHN or PHPV exhibited similar degradation rates of approximately 0.94 (+/- 3%) mg/h. The PHN and PHPV components for inclusion bodies containing a mixture of PHN and PHPV showed similar degradation rates; that is the ratios showed little change and remained at approximately 50 wt.% (+/- 3%) for each component. These results contrast markedly with in vivo studies for similar inclusion bodies in whole cells. The results suggest that the synthesis and degradation of these novel polyhydroxyalkanoates by P. oleovorans proceeds by the same enzymatic pathway. In addition, comparisons between the in vivo and in vitro polymer degradation suggest that the activity of the intracellular depolymerase does not control the rate limiting step of PHPV degradation in vivo. Instead, the presence of an aromatic group in the repeating units of this polymer may inhibit the utilization of the monomeric units of PHPV as a reserve carbon source by the cells.